A study was carried out on the leaf spot disease of eggplant (Solanum aethiopicum L.) 
leaves. Elongated dark brown lesion also appears on the stem and branches. This research work is to study the leaf spot diseases of African eggplant with the following objectives: 1.
To isolate and identify organism(s) responsible for leaf spot disease of eggplants 2.
To determine the pathogenicity of these organisms
II. Materials and Method
Two experiments; one laboratory and one greenhouse were carried out at the Department of Crop Science, University of Nigeria, Nsukka. Nsukka is located in the derived Savannah Zone (06 o 52 ' N, 07 0 24 ' E and altitude of 447.26 meters above sea level).
Experiment 2.1. Determination of the pathogenicity of fungi isolates on African eggplants in green house
The procedures adopted were;
(i) Disease survey for the incidence and severity of leaf spot diseases of African eggplant
Disease survey was conducted on Solanum aethiopicum farm in order to assess the level of leaf spot disease infection. The farm was the 4th year students' practical eggplant farm located at the Department of Crop Science Research Farm, University of Nigeria, Nsukka. The size of the farm was 150 m x200 m with a plant population of 4500. The field was transplanted on 17 th April, 2012 and the sampling started from the one week after transplanting. Out of the existing field, data were taken from the plot size of 50 m x 90 m. The soil type is tropical ultisol with pH of 5.0-6.5. In the farm, two diagonal transects were taken across and Solanum plants on every 1 m distance along transect were sampled for disease occurrence. Therefore, 50 plants were sampled in each transect making a total of 100 samples for the two transects. The plant spacing was 1 m x1 m on the two sides of the bed. The disease incidence was estimated by counting the number of plants infected within the sampled area of the field and expressing this figure as a percentage of the total number of plants sampled. The disease incidence and severity were collected for 30days. Disease incidence and severity were assessed based on Wokocha (1990) Disease incidence (I) = Number of plant units affected x 100 Total number (healthy and infected of units assessed)
Disease severity was recorded on the following scale: 0=No visible disease symptom 1=less than 15% of leaves infected 2= 15%-35% of leaves infected 3=36%-49% of leaves infected 4=50%-74% of leaves infected 5=more than 75% of leaves infected Numerical rating similar to these have used by Wokocha (1990) to assess Soybean plants by Macrophomina phaseolina.
Isolation and identification of the pathogens associated with diseased eggplants 2.2.1.Procedures for isolation of the pathogen
Agar plate method was adopted where the diseased leaves were cut into 5mm pieces, thoroughly washed under running tap water, surfaced sterilised in 0.1% mercuric chloride and rinse three times in distilled water. The pieces were then plated (3 pieces per plate) on water Agar and incubated for three day before transferring the colony growth observed to fresh Potato Dextrose Agar (PDA) medium impregnated with streptomycin and incubated for 7 days at 28 0 C. Two drops of streptopenicillin taken from 125mg -1 of streptopenicillin solution, (a mixture of streptomycin 62.5mg -1 and penicillin 62.5mg -1 (Gupta and Barnerjee, 1970; Wokocha and Okereke, 2005) . The antibiotic was added to each plate to inhibit bacteria growth. Pure cultures were obtained by sub-culturing three times in PDA. Pure cultures of the final isolates were maintained on PDA slants in test tubes in the refrigerator until required.
Identification of Pathogens
Wet mounts of pure cultures were observed under binocular microscope at X40 magnification for fungal growth while the identification of the isolated fungi were carried out based on their cultural characteristics and with the help of identification scheme (Barnett and Hunter, 1972) .
The name of each fungus and dates of inoculation were labeled on the plates. They were incubated at room temperature (23 ± 2°C) in a laminar flow for seven (7) days and their growth observed. The frequencies of occurrence of the different types of fungi associated with eggplant diseases were determined. The number of times each fungus was encountered was recorded. The percentage frequency of occurrence was calculated with the formula (Ebele, 2011) . Number of times a fungus was encountered X 100 Total fungal isolations 1
Composition and Preparation of different types of Culture Media
The media used were Potato Dextrose Agar and Water Agar. 
Composition of PDA and Water agar

Preparation of PDA
Thirty nine grams of PDA was suspended in 1000 ml of cold distilled water in a conical flask. The conical flask was closed with a tight cotton plug and heated to boiling to dissolve the medium completely. It was then sterilized by autoclaving at 15 lbs pressure at 121C for 15 minutes and allowed to cool to 45C before being dispensed in sterilized petri plates. The media was finally allowed to solidify before use. Readymade PDA sourced from Joechem laboratories Ltd Nsukka was used for the study.
Preparation of water agar
Fifteen grams of Bacto Agar was suspended in 1000 ml of cold distilled water in a conical flask and heated to boiling to dissolve the medium completely and the flask was then closed with a tight cotton plug. It was then sterilized by autoclaving at 15 lbs pressure at 121C for 15 minutes. After sterilization, it was cooled to 45C and distributed in sterile petri plates and allowed to solidify before use.
Materials used were Potato Dextrose agar (PDA), diseased plants, sterilized petri dishes, distilled water, Bacto-agar, cotton wool, streptomycin, syringes, test tubes, Autoclave, Electric balance, air Hot oven, Incubator, Microscopes, Refrigerator, Dimethyl Sulfoxide, Beakers, Microscopic slides, Cork borer, Inoculating loop and pH meter.
Preparation of the inoculums suspension
The isolates obtained were grown on potato dextrose broth for 5 days. Hyphal mat from 5 day old Potato broth cultures of the Pathogens were scraped asceptically onto a fine cheese cloth, filtered and washed in several changes of sterile distilled water to remove traces of stalling materials. The mat were then transferred asceptically into 200ml of distilled water containing 5 ml glucose solution in waring blender and homogenized for one minute at low speed in order to get the inocula ready for pathogenicity test on eggplant (Wokocha et al., 1986 ).
.Soil sterilization
This was conducted in the Department of Crop Science greenhouse, University of Nigeria Nsukka under the mean temperature of 28 0 C. The top soil collected at 0-30cm depth, manure and river sand mixed at the ratio of 3:2:1 were heat-sterilized in a cut covered metal drum using firewood at 100 0 C for15 minutes and allowed to cool. The sterilized soil was dispensed into Black polythene bags of 30 cm x 29 cm and used to raise the eggplant seedlings in the nursery.
The seedlings were transplanted after five weeks old on Black polythene bags filled with 400g sterilized soil at the rate of two seedlings per bag. The inoculation was by foliar spray. Eggplant seedlings (7 weeks old) were inoculated. The five pathogens isolated were inoculated separately on the seedlings and replicated 5 times. Non inoculated control seedlings were similarly treated with distilled water. All the seedlings were placed on benches in the green house in a Completely Randomized Design (CRD) at mean temperature of 25 0 -28 0 C.
Study on the leaf spot disease organism (Helminthosporium infestans).
After establishing the causal organism, the green house pathogenicity test was repeated with Helminthosporium infestans. Disease incidence and severity were determined in up to 100 plants. Data collection was made over a period of 30 days after inoculation.
III.
Results The Mean Disease incidence and severity of the leaf spot diseases of eggplant taken for period of 30 days.
The result of the disease survey on the eggplant farm taken for period of 30 days (Table 1) showed that the rate of infection of the pathogen increased remarkably as the sampling days increased. For every 100 plant sampled, 18 plants were infected at as 3 rd day of sampling while 90% of the plants were affected at the 30 th day of sampling. The degree of damage (severity) also increased progressively in the same manner with the incidence. From, 12 th day to 30 th day, the severity is above 75% of the infection. The presence of the leaf spot on eggplant is a confirmation that eggplant is vulnerable to fungi attack.
Table1: the Mean Disease incidence and severity of the leaf spot diseases of Eggplant farm taken
for period of 30 days. Disease  severity  3  100  18  18  1  6  100  36  36  1  9  100  46  46  4  12  100  69  69  4  15  100  70  70  5  18  100  74  74  5  21  100  79  79  5  24  100  80  80  5  27  100  82  82  5  30  100  90  90  5 Disease incidence (%)
Days Sampled plants Infected plants Disease incidence
Fungi associated with the Eggplant Leaf spot disease and their percentage frequencies of occurrence.
A total of five different fungi were isolated from the infected Eggplant leaves (table 2) . They were Helminthosporium infestans Butler and Jones, Cladophialophora carrionii Trejos, Aspergillus niger Thom and Raperr, Rhizopus nigricans Ehhrenb and Neurospora Africana Shear and Dodge. Aspergillus niger on the PDA plates was black when observed with ordinary eyes, under the microscope, Aspergillus niger had profused branched septate, hyaline and well developed hypae with an abundance of conidiophores (Plate1). The conidiophores were long and erect each terminating in a bulbous head called vesicle. The conidia were born in chains. Combining these microscope and macroscopic features, the organism was confirmed as Aspergillus niger. In Helminthosporium infestans, conidiophores are determinate, ceasing growth with production of apical conidia, relatively short and simple or sparingly branched. (Barnett and Hunter, 1972) . In Rhizopus, the sporangia are supported by a large apophysate columella, and the sporangiophores arise among distinctive rhizoids. Singh, (1998) . Neurospora species are molds with broadly spreading colonies, with abundant production of ascomata. Ascomata are superficial or immersed, perithecial and ostiolate or cleistothecial and non-ostiolate, hairy or glabrous, dark coloured. Peridium membranaceous, asci cylindrical, clavate or subspherical, with a persistent or evanescent wall, usually with a thickened and non-amyloid annular structure at the apex, usually 8-spored. Ascospores broadly fusiform, ellipsoidal, or nearly spherical, unicellular, hyaline to yellowish brown or olive-brown, becoming dark and opaque at maturity, (Ho, 1986) .
Cladophialophora carrionii (Trejos): the conidia are smaller and comprise heavily branched systems which fall apart much more easily than in the other Cladophialophora species, McGinnis (1980) 
Pathogenicity test
The result of the pathogenicity test of all the five fungal isolates (Table 3) show that only Helminthosporium infestans was pathogenic on eggplant seedlings. It produces the characteristic symptom of dark brown spots with concentric rings development on the leaves, which gave target board effect 28 days after inoculation. Helminthosporium infestans was re-isolated from the infected leaves of the eggplant. The observation of the characteristic dark yellow-brown spots symptom with concentric rings on the leaves and the re-isolation of the pathogen from infected eggplant seedlings showed that Helminthosporium infestans incited the leaf spot disease of eggplant in this study. The other four fungi also isolated may have played a synergistic role in the development of the disease. Table 4 showed that the highest disease incidence (86%) and severity (5) were recorded at 28 days after inoculation. 
IV. Discussion
The result of the disease survey on the eggplant farm taken for 30 days between April to May, 2012 showed that the rate of infection of the pathogen increased remarkably as the sampling days increased. The degree of damage (severity) also increased progressively in the same manner; this could be attributed to the low relative humidity, low rainfall and high temperature encountered at that period. The presence of leaf spot on eggplant confirmed the previous report of Adarsh (2010) that spots were found on eggplant leaves from March to August and its frequency was high in April and May. Five different fungi were isolated from the infected eggplant leaves. They were Helminthosporium infestans Butler and Jones, Cladophalophora carrionii Trejos, Aspergillus niger Thom and Raperr, Rhizopus nigricans thhrenb and Neurospora africana Shear and Dodge. Adarsh (2010) also isolated Helminthosporium infestans on the leaves of eggplant. Helminthosporium infestans had the highest percentage frequency of occurrence (61.11%) while Aspergillus niger and Rhizopus nigricans had the lowest frequency of occurrence (5.56%). Helminthosporium infestans may be the primary inoculum causing primary infection. The result of the pathogenicity test of all the fungal isolates showed that only Helminthosporium infestans was pathogenic on eggplant seedlings. It produced the characteristics symptom of dark brown spots with concentric ring on the leaves which gave the most severe effects 28 days after inoculation. This was similar to the characteristic symptoms of H. infestans described by (Gupta and Barnerjee, 1970) . Helminthosporium infestans was re-isolated from the infected leaves of the eggplant. The observation of characteristic symptom of dark brown spots with concentric rings on the leaves and the re-isolation of the pathogen from the infected leaves showed that Helminthosporium infestans incited the spots found on the leaves of eggplant in the study. Other fungi isolated may be secondary invaders on the lesions caused by primary infection and hence could not incite spots on the leaves. This observation agreed with the reports of Flentje (1965) and Wilhelm (1967) showing that such organisms, when tested against the host in the absence of the primary pathogen would have no effect, also Colyer (1988) reported only mild virulence and considered the fungus to be a secondary invader.
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